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GDWDEDVHVRZQHGE\ERWKSULYDWHDQGSXEOLF LQVWLWXWLRQV$FFRUGLQJO\ LWKDVEHFRPHPRUHFULWLFDO WRDGRSW
VWUDWHJLHV IRU HQFRGLQJ RU UHPRYLQJ VHQVLWLYH GDWD LI DQG ZKHQ SHUVRQDO UHFRUGV DUH JRLQJ WR EH XVHG IRU
DQDO\VLV PDLQWDLQLQJ D VXIILFLHQW EDODQFH EHWZHHQ DQRQ\PL]DWLRQ DQG XVHIXOQHVV RI WKH GDWD LQ RUGHU WR
JHQHUDWH PHDQLQJIXO NQRZOHGJH >@ 6WULNLQJ WKLV EDODQFH LV D SROLWLFDO VRFLDO DQG WHFKQRORJLFDO SUREOHP
ZKLFK VKRXOG DOZD\V DLP DW JHQHUDWLQJ YDOXH IRU WKH FLWL]HQV WKHPVHOYHV ZLWKRXW WUDPSOLQJ WKHLU ULJKW WR
SULYDF\







7KLV ZRUN ZLOO SURFHHG E\ H[SORULQJ VRPH RI WKH PRVW XVHG DQRQ\PL]DWLRQ PHWKRGV DSSOLFDEOH WR
HOHFWURQLFPHGLFDOUHFRUGV,WZLOOSUHVHQWWKHUHVXOWVRIDSSO\LQJWKRVHPHWKRGVWRDVXEVHWRIUHFRUGVIURPWKH













XQHTXLYRFDOO\ LGHQWLILHVDQ LQGLYLGXDO LWPD\ DOVREHSRVVLEOH WR LGHQWLI\KLPRUKHU LI \RXNQRZ WKHDJH
JHQGHUDQGDSSUR[LPDWHDGGUHVV$QDWWDFNHULVDQLQGLYLGXDOZKLFKPLVXVHV4,VLQRUGHUWRH[WUDFWVHQVLWLYH
LQIRUPDWLRQDERXWDSHUVRQRUJURXSZLWKWKHLQWHQWWRKDUPRUEHQHILWIURPWKLVGDWDIRUH[DPSOHDJLYHQ
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RI DQRQ\PL]DWLRQ VWDUWVZLWK WKRVH GRLQJ WKH DQRQ\PL]DWLRQ IRUZKLFK LW LV FULWLFDO DVZHKDYH WR VLJQ D
FRQILGHQWLDOLW\DQGHWKLFVDJUHHPHQWEHIRUHKDQG
7DEOH0LFURGDWDVDPSOHIURPWKHHOHFWURQLFSDWLHQWUHFRUGV
1DPH %LUWK'DWH 3ODFHRI%LUWK $GGUHVV 'LVHDVH
,QG 2FW  &5$ &ROHVWHURO
,QG 1RY  &5$78 +LSHUWHQVLyQ$UWHULDO
,QG )HE  7578 +LSHUWHQVLyQ$UWHULDO
,QG $JR  &5$7%+ 2EHVLGDG
,QG 2FW  &/3%< 'LDEHWHV
,QG 6HS  &//177+%+ &ROHVWHURO
,QG 0DU  75$1617$377+ &ROHVWHURO
,QG )HE  &//+&17(67( 2EHVLGDG
,QG 0D\  &5$7&17+ +LSHUWHQVLyQ$UWHULDO
,QG 0D\  &5$$7+ (VWUHxLPLHQWR






FRPELQDWLRQ RI YDOXHV RI4,V FDQ EH LQGLVWLQFWO\PDWFKHGZLWK DW OHDVW N WXSOHV LQ WKH GDWDEDVH >@ ,W
VKRXOG EH QRWHG WKDW DSSO\LQJ NDQRQ\PLW\ GHSHQGV RQ WKH 4,V WKHPVHOYHV WR SUHYHQW LGHQWLILFDWLRQ E\
FRPELQDWLRQ 6ZHHQ\ >@ SUHVHQWV DQ H[DPSOH UHJDUGLQJ WKH 86 FHQVXV LQZKLFK  RI WKH86
SRSXODWLRQFRXOGEHVXFFHVVIXOO\ LGHQWLILHGVLPSO\E\FRPELQLQJGDWHRIELUWKZLWK ILYH=,3FRGHGLJLWVN




6XSSUHVVLRQVLPSO\H[FOXGHV WKRVHDWWULEXWHVWKDWZLOOQRWEHFRQVLGHUHGZKLFKW\SLFDOO\DW OHDVW LQFOXGH






746   Carlos Moque et al. /  Procedia Technology  5 ( 2012 )  743 – 752 
)RUH[DPSOHLIWKHGDWDVHWLQFOXGHVJHQGHUDJHDQGFLW\LWPD\EHHDV\WRLQIHUVHQVLWLYHGDWDDERXWWKHROGHVW
IHPDOHOLYLQJLQDSDUWLFXODUFLW\





















 7KH JHQHUDOL]DWLRQ RI WKH DGGUHVV LV SHUIRUPHG DFFRUGLQJ WR ILJXUH  E ZKHUH WR JHW WR WKHLU
UHSUHVHQWDWLRQ LV QHFHVVDU\ WR VWDQGDUGL]H WKH DGGUHVV DFFRUGLQJ WR WKH UXOHVGHILQHG LQ WKH%RJRWi FRQWH[W
VRXUFHRILQIRUPDWLRQ
7DEOH$QRQ\PL]HGPLFURGDWD
1DPH %LUWK'DWH 3ODFHRI%LUWK $GGUHVV 'LVHDVH
   %RJRWi +LSHUWHQVLyQ$UWHULDO
   %RJRWi &ROHVWHURO
   1RUWH +LSHUWHQVLyQ$UWHULDO
   1RUWH +LSHUWHQVLyQ$UWHULDO
   %RJRWi 'LDEHWHV
   %RJRWi 2EHVLGDG
   1RUWH (VWUHxLPLHQWR
   1RUWH 2EHVLGDG
   1RUWH &ROHVWHURO
   1RUWH &ROHVWHURO




GRZQRULQIHUULQJDQLQGLYLGXDO LV OHVVOLNHO\7KHLGHDEHKLQG O'LYHUVLW\ LV WRJXDUDQWHHWKDW WKHYDOXHVRI
VHQVLWLYHDWWULEXWHVDUHZHOOUHSUHVHQWHGLQHDFKJURXSKROGLQJDWOHDVWOGLIIHUHQWYDOXHVIRUWKDWDWWULEXWH7KH
PDLQ DGYDQWDJHRI O'LYHUVLW\ LV WKDW LW LVQRWQHFHVVDU\ WRNQRZ WKHFRPSOHWHGLVWULEXWLRQ RI VHQVLWLYHDQG
QRQVHQVLWLYHGDWD1RQHWKHOHVVLWIDOOVVKRUWLQWHUPVRIFRPSOH[LW\DQGPD\VWLOOUHYHDOVHQVLWLYHGDWDZKHQ






















$QRQ\PRXV'DWDFR DOORZV WKH XVHU WR VSHFLI\ WKH DWWULEXWHV WKDW FDQ EH XVHG WR LGHQWLI\ D UHFRUG DQG
DFFRUGLQJWRWKHDQDO\VLVRIWKHVHDWWULEXWHVDSSOLHVWKHUHTXLUHGRSHUDWLRQVWRDQRQ\PL]HWKHGDWD
7KHSURFHVVSUHVHQWHGLQ)LJXUHGHVFULEHVWKHDSSURDFKRI$QRQ\PRXV'DWDFR7KHPDLQREMHFWLYHLVWR
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7KHLQSXWIRU$QRQ\PRXV'DWDFRDUHWKHPLFURGDWDDVSUHVHQWHGLQ7DEOH7KHDOJRULWKPWKHQSURFHHGV
FRQVLGHULQJ WKH FKDUDFWHULVWLFV RI WKH VHOHFWHG DWWULEXWHV QDWXUDO LGHQWLILHUV TXDVLLGHQWLILHUV DQG VHQVLWLYH
GDWD7KH LQWHUDFWLYHSDUWEHJLQVZLWK VHOHFWLQJDYDOXH IRU WKHN IDFWRU7KH WRROVXSSRUWV WKLVGHFLVLRQE\
SURYLGLQJ DQ LQIRUPDWLRQ ORVV UHSRUW XVLQJ NXUWRVLV DQG YDULDQFH ZKLFK GHWHUPLQHV WKH GHJUHH RI
FRQFHQWUDWLRQRIGDWDDURXQGWKHFHQWUDOSRUWLRQRIDGLVWULEXWLRQ
7KH IROORZLQJ DOJRULWKP LOOXVWUDWHV WKH ORJLF RI WKH N JHQHUDWLRQ DQG WKH LGHQWLILFDWLRQ RI WKHPLQLPXP
LQIRUPDWLRQORVW

7KH NXUWRVLV FRHIILFLHQW LV XVHG WR LGHQWLI\ WKH OHYHO RI FRQFHQWUDWLRQ RI WKH YDOXH RI HDFK RQH RI WKH























$VVXFKWKHXVHUKDVIHHGEDFNRQWKHLPSOLFDWLRQVRI LQIRUPDWLRQ ORVVWKDW WKHN IDFWRUZLOOKDYHRQWKH
VXEVHTXHQWGDWDPLQLQJH[HUFLVH

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7DEOH&KDUDFWHULVWLFVRIWKHVHOHFWHGDWWULEXWHV
$WWULEXWH ,' 4, 6HQVLWLYH 5HPRYH
,'&OLHQW ;   
1RP&OLHQW    ;
/1DPH&OLHQW    ;
,G'RF7\SH    ;
1XP,G    ;
%LUWK'DWH  ;  
,G*HQGHU  ;  
,G%LUWK3ODFH  ;  
0DULWDO6DWXV  ;  
$GGUHVV  ;  
+RPH7HO    ;










$FFRUGLQJWRRXU LQLWLDOUHVXOWVZLWK$QRQ\PRXV'DWDFR WKHWRROFRQWULEXWHVWRDFRUUHFWDQG LQWHUDFWLYH
DSSOLFDWLRQ RI WKH NDQRQ\PLW\ DQG OGLYHUVLW\ SULQFLSOHV DV ZHOO DV SUHSDULQJ WKH GDWD IRU D GDWD PLQLQJ
H[HUFLVH UHGXFLQJ WKH LQIRUPDWLRQ ORVV VWHPPLQJ IURP DQRQ\PL]DWLRQ 6WUXFWXUDO ZKLWHER[ WHVWLQJ >@
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GHWHUPLQHGWKDWWKHVRIWZDUHWRROFRPSOLHVZLWKLQLWLDOSUHFRQGLWLRQVVXFKWKDWPRGLI\LQJWKHNIDFWRUDQGWKH
RUGHULQJ RI WKH 4,V VDWLVILHV WKH NDQRQ\PLW\ SULQFLSOH $W WKLV SRLQW LQIRUPDWLRQ ORVV LV GHWHUPLQHG




DQG SULYDWH ZKHUH SHUVRQDO GDWD LV VWRUHG 7KLV LV SDUWLFXODUO\ VHQVLWLYH LQ WKH PHGLFDO GRPDLQ ZKHUH
HOHFWURQLF SDWLHQW UHFRUGV DUH EHLQJ XVHG QRW RQO\ IRU LQGLYLGXDO SDWLHQW KLVWRULHV EXW DOVR IRU SRSXODWLRQ
DQDO\VLVDQGUHVHDUFK ,Q WKLVSDSHU WKHPRWLYDWLRQEHKLQGH[SORULQJGLIIHUHQWDQRQ\PL]DWLRQVWUDWHJLHVOLHV
EHKLQGDGDWDPLQLQJSURMHFWXVLQJHOHFWURQLFKHDOWK UHFRUGVIURPDXQLYHUVLW\KRVSLWDO LQIRUPDWLRQV\VWHP
%HIRUHSUHSDULQJWKHGDWDIRUWKHGDWDPLQLQJSURMHFWLWLVRIXWPRVWLPSRUWDQFHDVZHOODVDFRQVHTXHQFHRI




7KLV ZRUN KDV VKRZQ WKDW WKH PDLQ DQRQ\PL]DWLRQ PRGHOV DYDLODEOH NDQRQLPLW\ WFORVHQHVV DQG O








DQG DXWRPDWLFDOO\ FRQILJXUH WKH EHVW DVVHPEO\ IRU DQRQ\PL]DWLRQ IURP WKH SRLQW RI YLHZ RI UHGXFLQJ
LQIRUPDWLRQORVV7KHWRROXVHVWKHFRQFHSWVRIYDULDQFHDQGNXUWRVLVWRSUHVHQWWKHGHJUHHRIFRQFHQWUDWLRQRI
GDWD DURXQG WKH FHQWUDO SDUW RI D GLVWULEXWLRQ 7KLV HQDEOHV WKHXVHU WR RULHQW WKH FKRLFH RI DWWULEXWHV WR EH
VXEMHFWHGWRDQRQ\PL]DWLRQEDODQFLQJWKHQHHGIRUSUHYHQWLQJLQIRUPDWLRQORVVZLWKWKHH[SHUWFULWHULDRIWKH
XVHUUHJDUGLQJSURWHFWLRQRIVHQVLWLYHPLFURGDWD
$V IXWXUHZRUNZHDUHH[SORULQJDQHZGHVLJQLWHUDWLRQDLPHGDWSUHVHQWLQJWKHWRSFKRLFHV LQ WHUPVRI
DQRQ\PL]DWLRQWREHFRPSDUHGVLGHE\VLGHDQGIDFLOLWDWHWKHGHFLVLRQPDNLQJE\WKHH[SHUWXVHU,QDGGLWLRQ
WKLV DQRQ\PL]DWLRQ WRRO VKRXOG EHFRPH LQWHJUDWHG LQWR WKH GDWD PLQLQJ WRROVHW EHLQJ GHYHORSHG IRU WKH
KRVSLWDOWRVXSSRUWFOLQLFDOUHVHDUFKDQGDQDO\VLVRIDGKHUHQFHWRGLDJQRVLVDQGWUHDWPHQWSURWRFROV
$FNQRZOHGJHPHQWV
7KLVZRUN LV SDUW RI WKH SURMHFW HQWLWOHG ³,GHQWLILFDFLyQ VHPLDXWRPiWLFD GH SDFLHQWHV FRQ HQIHUPHGDGHV
FUyQLFDVDSDUWLUGHODH[SORUDFLyQUHWURVSHFWLYDGHODVKLVWRULDVFOtQLFDVHOHFWUyQLFDVUHJLVWUDGDVHQHOVLVWHPD
6$+,GHO+RVSLWDO6DQ,JQDFLR´IXQGHGE\WKH6DQ,JQDFLR8QLYHUVLW\+RVSLWDODQG-DYHULDQD8QLYHUVLW\





>@   %\XQ -: .DPUD$ %HUWLQR ( /L 1 (IILFLHQW NDQRQ\PL]DWLRQ XVLQJ FOXVWHULQJ WHFKQLTXHV ,Q 3URFHHGLQJV RI WKH WK





>@ (PDP.( 3DWRQ''DQNDU ). ,VVD5'HLGHQWLI\LQJ D SXEOLF XVHPLFURGDWD ILOH IURP WKH FDQDGLDQQDWLRQDO GLVFKDUJH
DEVWUDFWGDWDEDVH-$0,$±
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